Device for Advancing Even Distribution of High Cycle 

Wave Magnetism 



Background of the Invention^ 

5 The present invention of a device for advancing even 

distribution of high cycle wave magnetism which can be 
widely applied in industrial purposes or household appliances. 
The conventional 

die-heating device as shown in Fig. 1, that we name it 

10 prior art 1. Prior art 1 uses preheating in an 

injection-forming die, that is an upper die and a lower die 
are pre-heating to a certain required temperature before the 
dies' are combined together, so that melted plastic inside can 
flow smoothly to a cavity inside the dies, then it will be cooled 

15 down for forming process. A heating element (91) is inserted 
between the upper and the lower die for pre-heating process. 
As shown in Fig. 2, the heating element (91) is a coil body 
coiled in spiral shape. Electricity is conducted through the 
heating element (91) by means of high cycle wave theory, thus 

20 heating effect is achieved by electromagnetic wave induction. 

The drawbacks of such device are, the heating element (91) 
is formed when it is being coiled, and many coil parts are 
annularly arranged and in neighboring to each other. When 
electromagnetic wave passes through the heating element (91), 

25 any two neighboring coils will repel or counteract each other 
because the neighboring coils have the same pole, this will 
cause the high cycle wave magnetism distributed unevenly and 
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lead to ineffective heating performance. Therefore how the 
dies are being formed and heated is critical in this field. 
Household appliances using electromagnetic wave has its 
disadvantage. As shown in Figs. 3 and 4, which has publication 
number 335247, named "Inductive Heating Coil for Rice 
Cooker", which we will call it prior art 2. Prior art 2 uses an 
inductive heating coil (92) in spiral shape, with distances 
between the annular coils on the peripheral of the inductive 
heating coil (92) shorter those on the inner annular coils near 
the center. Again, any two neighboring coils will repel or 
counteract each other because the neighboring coils have the 
same pole and are also on the same plane, this will cause the 
high cycle wave magnetism distributed unevenly and lead to 
ineffective heating performance. To tackle the drawbacks of 
the conventional devices, the present invention can advance 
even distribution of high cycle wave magnetism. 



Summary of the Present Invention 

The present invention of a device for advancing even 
10 distribution of high cycle wave magnetism uses an inductive 
heating coil body having characteristics of conducting high 
cycle wave magnetism energy. The coil body is coiled in spiral 
shape and in such a way that each coil part is arranged in 
different plane, so that the coil body has undulating layers 
25 structure. Magnetism goes through any two neighboring coil 
parts will not repel or counteract each other because the 
neighboring coil parts are not on the same plane. Thus the 
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present invention can advance high cycle wave magnetic field 

distributed more evenly. 

The present invention will become more fully understood 
by reference to the following detailed description thereof when 
read in conjunction with the attached drawings. 



Brief Description of the Drawings 

Fig. 1 is a sectional view of an invention with U.S. Patent 
No. US5483043 as a prior art; 
10 Fig. 2 is perspective view of Fig. 1 as a heating device; 

Fig.3 is a sectional view of "Inductive Heating Coil for 
Rice Cooker" with Publication No. 335247; 
Fig. 4 is a perspective view of Fig. 3; 
Fig. 5 is a perspective exploded view of a first 
15 embodiment of the present invention; 

Fig. 6 is a perspective exploded view of a second 
embodiment of the present invention; 

Fig. 7 is a sectional view of the second embodiment of the 

present invention; 
20 Fig. 8 is a sectional view of a third embodiment of the 

present invention; 

Fig. 8A is an enlargement view of a coil part with an insulated layer 

coated on it; 

Fig. 9 shows the distribution of temperature and 
25 magnetism of the prior art of an inductive heating coil; 

Fig. 10 a first demonstration of the distribution of 
temperature and magnetism of the present invention; 
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Fig. 11 a second demonstration of the distribution of 
temperature and magnetism of the present invention; 

Fig. 12 a third demonstration of the distribution of 
temperature and magnetism of the present invention; 

5 

Detailed Description of the Preferred Embodiment 

Referring to Figs 5-8, the present invention of a device for 
advancing even distribution of high cycle wave magnetism 
mainly comprises a inductive heating coil (10), the inductive 
10 heating coil (10) having many coil parts (11) formed from the 
center to the peripheral of the coil (10). All the coil parts (11) 
are not on the same plane to avoid any two neighboring coil 
parts (11) to repel or counteract each other, in order to advance 
high cycle wave magnetic field distributed more evenly. 
15 The inductive heating coil (10) is in spiral shape and can 

induct high cycle wave magnetism, it is formed by a plurality 
of coil parts (11) annularly in neighboring to each other. The 
coil parts (11) are on different layers individually so that each 
coil part (11) is on a different plane. Therefore, the inductive 
20 heating coil (10) is conically formed and having one arching 
center with a plurality of coil parts (11) on different planes. 

Besides the inductive heating coil (10), the present 
invention also comprises an object (2) for being heated. The 
object (2) can be an injection forming die for industrial use, or 
25 an appliance for household use. The present invention of a 
device for advancing even distribution of high cycle wave 
magnetism uses an injection-forming die (30) and a cooker (40) 
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for cookins rice as three embodiments as described below. 

Referring to Fig. 5, the die (30) having a first die (31) and 
a second die (32). The dies (31) and (32) having die surface 
(311) and (321) respectively, a die contact part (33) is disposed 
5 on each die surfaces (311) and (321). The die contact part (33) 
having a die hole (331) for forming purpose. The inductive 
heating coil (10) is inserted between the die surface (311) of 
the first die (31) and the die surface (321) of the second die (32) 
by a mechanical arm (50). In order to avoid the inductive 
10 heating coil (10) in contact with the die (30) to induct 

electricity, the coil part (11) on the peripheral circle of the 
inductive heating coil (10) having a ceramic ring (12) for 
insulation. 

As referring to Figs. 6 and 7, before the inductive heating 
15 coil (10) is inserted flatly between the dies (31) and (32), an 
insulated layer (13) is coated on the peripheral coil part (11) to 
avoid electromagnetic wave from the inductive heating coil (10) 
in contact with the die (30) to induct electricity. 

Referring to Fig. 8, when the inductive heating coil (10) is 
20 applied in the cooker (40) or any other electric appliances that 
required heating, the coil (10) is coated with the insulated 
* layer (13) to avoid induction of electricity, and is disposed 
near the bottom edge of the cooker (40). 

According to the three embodiments described above, the 
25 object (2) is heated by the inductive heating coil (10). The coil 
parts (11) are structured in such a way that each coil part (11) 
is on a different plane, in order to avoid any two neighboring 
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coil parts (11) to repel or counteract each other, so as to 
advance high cycle wave magnetic field distributed more 
evenly. 

Referring Figs. 9 to 12, which are computerized 

5 demonstrations show heating areas achieved by changing the 
way in which the inductive heating coil (10) is coiled as 
described in the present invention. The distribution of 
temperature and magnetism is more evenly and having better 
heating effect than the conventional coil. Same parameter is 

10 used in Fig. 9 for the prior art and in Figs. 10 to 12 for the 
present invention. 

Referring to Fig. 9, the conventional prior art type 
inductive heating coil having coil parts on the same plane. The 
colors indications below each figure indicate different values 

15 for different colors representing temperature and magnetism 
values. Thus distribution of temperature and density of 
magnetism are shown clearly to indicate its heating 
effectiveness. As for the temperature distribution, the red area 
of the highest heating temperature is relatively small and 

20 discontinuously broken into two semi circle areas. It shows 
that the heating areas are distributed unevenly for ineffective 

heating result. 

Referring to Figs. 10 and 11, show the inductive heating 
coil (10) of the present invention applied in the object (2) of 
25 flat and conical shapes. The red area for indicating the highest 
temperature is distributed widely and is in complete annular 
shape. The green area indicating the medium temperature is 
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more widely distributed than it shows in Fig. 9. Besides, the 
overall temperature is also distributed more evenly than the 
prior art, which is even more clearly demonstrated in Fig. 11 
applied in the object (2) of conical shape. 

When the inductive heating coil (10) is inserted inside or 
near the edge of the die (30) or the cooker (40) respectively for 
heating, the coil (10) can has its arching or its concave side 
facing the surface of the object (2) that required heating. The 
Figs. 10 and 11 only show the inductive heating coil (10) 
having its concave side facing the object (2). The inventor of 
the present invention has experimented that the most effective 
heating performance is achieved by having the coil (10) 
disposed with the arching side facing the object (2), which will 
be fully understood by reference to Fig. 12. 

Referring to Fig. 12, the inductive heating coil (10) 
having its arching side facing the object (2). According to this 
disposition, even though the coil part (11) of the inductive 
heating coil (10) having a lower heat energy, the coil part (11) 
at the center can still induct more effective heating energy 
because it is near the surface of the object (2). 

The heating temperature of the red area in the middle is 
closed to the highest temperature in the white area. The green 
area on the outer part shows that it can also reach a high 
temperature value for the best heating performance. 



25 



7 



